Activation of guanylate cyclase from rat liver and other tissues by sodium azide.
Sodium azide, hydroxylamine, and phenylhydrazine at concentrations of 1 mM increased the activity of soluble guanylate cyclase from rat liver 2- to 20-fold. The increased accumulation of guanosine 3':5'-monophosphate in reaction mixtures with sodium azide was not due to altered levels of substrate, GTP, or altered hydrolysis of guanosine 3':5'-monophosphate by cyclic nucleotide phosphodiesterase. The activation of guanylate cyclase was dependent upon NaN3 concentration and temperature; preincubation prevented the time lag of activation observed during incubation. The concentration of NaN3 that resulted in half-maximal activation was 0.04 mM. Sodium azide increased the apparent Km for GTP from 35 to 113 muM. With NaN3 activation the enzyme was less dependent upon the concentration of free Mn2+. Activation of enzyme by NaN3 was irreversible with dilution or dialysis of reaction mixtures. The slopes of Arrhenius plots were altered with sodium azide-activated enzyme, while gel filtration of the enzyme on Sepharose 4B was unaltered by NaN3 treatment. Triton X-100 increased the activity of the enzyme, and in the presence of Triton X-100 the activation by NaN3 was not observed. Trypsin treatment decreased both basal guanylate cyclase activity and the responsiveness to NaN3. Phospholipase A, phospholipase C, and neuraminidase increased basal activity but had little effect on the responsiveness to NaN3. Both soluble and particulate guanylate cyclase from liver and kidney were stimulated with NaN3. The particulate enzyme from cerebral cortex and cerebellum was also activated with NaN3, whereas the soluble enzyme from these tissues was not. Little or no effect of NaN3 was observed with preparations from lung, heart, and several other tissues. The lack of an effect with NaN3 on soluble GUANYLATE Cyclase from heart was probably due to the presence of an inhibitor of NaN3 activation in heart preparations. The effect of NaN3 was decreased or absent when soluble guanylate cyclase from liver was purified or stored at -20degrees. The activation of guanylate cyclase by NaN3 is complex and may be the result of the nucleophilic agent acting on the enzyme directly or what may be more likely on some other factor in liver preparations.